INTRODUCTION :
The most important question concerning the potential of the new high T c cuprate superconductors for large scale applications is whether there is an intrinsic limitation to their ability to carry large currents with little or no loss at temperatures that are greater than or equal to T d2. A recent news report 1 outlines some of the evidence which is the basis for pessimism. On the other hand, the fact that thin films of YBa2Cu3C7("123") have very high critical currents2,3 with losses many orders of magnitude less than Cu metal when measured only a few degrees below T C• is, we believe, a convincing proof that there is no intrinsic limitation.
There are several key questions regarding the origin of the high critical currents in these thin films. In earlier work4 the lower Jc of ceramic samples was attributed to the presence of grain boundaries. Since these oxide sfuperconductors are type II materials with a very small value of Hc1· a flux lattice, either in the ordered form or disordered form, is very likely to exist. Indeed, the flux lattice has been observed in single crystals of YBa2Cu3Q7S. Thus, if the thin film is to carry a large critical current, it is essential that the fluxoids be pinned. Pinning of the flux lattice can, in general, be accomplished by the introduction of structural defects into the lattice. In the case of Y-Ba-Cu-0 thin films, the atomic nature of defects, resulting from the deposition process, is still not known, although structural defects in bulk samples have been characterized using atomic resolution imaging(see for example, refs.6,7). The atomic structure of defects in thin films is the focus of this report. Defects in typical epitaxial films deposited on single crystal MgO have been examined using high resolution transmission electron microscopy at a resolution of 1 .sA. These films exhibit a sharp (~1 K) resistive transition at 88-90K and possess critical currents of the order of 1 Q6Afcm2 at 77K.
• . . observed as an isolated defect in bulk samples of nominal cationic composition corresponding to "123"7. Defects in the "perovskite block" have also been observed, (although less frequently than the defects discussed above), one of which is identified by arrows in the structural image in Fig.3 .
This unit cell shows a contrast that is different from that of other perovskite blocks. The intensity at this position suggests that an extra Ba layer has been intercalated, which is glide related to theY layer. Such a defect has not been reported before in the Y-Ba-Cu-0 system. The lower magnification HAEM image in Figure 4 illustrates the complex inter-mixed defect structure of these films. This image also shows two anti-phase boundaries(APB), planar defects that are frequently observed in these films. On either side of the boundary the film is in the same orientation, i.e., [1 00], but the cationic layers in the two sides are out of ..
.)
. . The larger variety and density of defects found in thin films, compared to bulk, is a consequence of the non-equilibrium growth involved in the deposition process. Since only short range diffusion and atomic rearrangement is permissible under the deposition conditions, the in-coming species in the ,laser plume are "frozen" into a relatively metastable configuration. It is interesting to note that the basic perovskite block (defined earlier) is rarely disturbed. The structural changes mainly take place in the layers between two such units. These layers are also the doping centers in the Y-Ba-Cu-0 system and hence there is a definite possibility of "i changes in superconducting properties, as exemplified by the "248" structure.
The observation of the new stacking sequences in the atomic images also suggests that the relatively non-equilibrium laser deposition process can be used to produce new metastable structures with novel properties. The "224" structure is one such example. The fact that these defects are associated with the layered nature of these cuprates suggests that these defects are 
